Many data sets from medical science are available as time series, especially the records in births, epidemiology, fatal accidents, medical expenses etc, where the information are collected over time. This paper gives a short review of time series methods which have been used in medical research.
A reason for this is that accurate modelling and analysis are useful in practice to estimate potential future observations or forecast values.
Many countries around the world use time series methodology
to increase the quality of human life in health, epidemiology, national planning, controlling mortality etc as they a ect their developments. Planning and forecasting of population or migration are also essential for allocation of funds for social services of nations. Therefore, developing good time series models to best suits data sets and use them for accurate forecasting is essential in applications. This review paper is dedicated and focused on a short review of modeling and forecasting through popular time series models highlighting some potential applications through the R statistical software package.
Popular Time Series Models in Practice
Suppose that we have observed a time series of n observations
where L is the lag operator such that
is a sequence of uncorrelated random variables, ( ) 1 
•
For certain time series data sets, the acf is not significant for the original data on t X but the acf of 2 t X is very significant. Such data can be modelled using the theory on generalized autoregressive conditional heteroscedastic (GARCH) models. This family of GARCH (p; q) is given by
comprises of a stationary sequence of independent and identically distributed random variables satisfying zero mean, unit variance and h t is the conditional variance of t X given the history; ie.
( )
Illustrations
Below we illustrate these three cases in applications. Notice that acf of the last plot shows no serial correlation of data, however, Data2 (or Data2) contains significant acf values (Figure 1 ).
Now we look at an application of ARIMA modelling using a biostatistical time series data set. corresponding acf and partial pacf are given below: (Figure 2 ).
Figure 2
Based on the above plots, suggest the following ARMA models: (1) AR (2) MA (1) ARMA (1, 1) Estimating each model using R give the following summary (values in parentheses are the corresponding estimated standard errors) Table 2 : Y X X − = − represents the differenced series. Therefore, the best fitted model for Y t is 
